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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] When the air-fUel ratio of exhaust gas is RIN, it is NOx in exhaust gas under existence of a 
hydrocarbon. NOx which may be returned alternatively A catalyst is arranged in an engine flueway and 
it is NOx. Exhaust emission control device of the internal combustion engine which added the liquefied 
additive which turns into the above-mentioned reducing agent from the low polar substance of the 
boiling point rather than this reducing agent in the internal combustion engine which supplied the 
reducing agent which consists of a liquefied hydrocarbon in the engine flueway of the catalyst upstream. 

[Claim 2] It is NOx when the air-fuel ratio of exhaust gas is RIN. NOx which was absorbed, and was 
absorbed when the air-fuel ratio of exhaust gas became rich NOx to emit An absorbent is arranged in an 
engine flueway. NOx An absorbent to NOx It is NOx when it should emit. In the internal combustion 
engine which supplied the reducing agent which consists of a liquefied hydrocarbon in the engine 
flueway of the absorbent upstream The exhaust emission control device of the internal combustion 
engine which added the liquefied additive which tums into the above-mentioned reducing agent from the 
low polar substance of the boiling point rather than this reducing agent. 

[Claim 3] The exhaust emission control device of the internal combustion engine according to claim 1 or 
2 with which the above-mentioned reducing agent consists of gas oil, and the above-mentioned liquefied 
additive consists of an oxygenated compound. 

[Claim 4] The exhaust emission control device of the internal combustion engine according to claim 3 
whose above-mentioned oxygenated compound is water or alcohol. 

[Claim 5] The exhaust emission control device of the internal combustion engine possessing a heating 
means to heat before supplying the above-mentioned reducing agent and a liquefied additive in an 
engine flueway according to claim 1 or 2. 

[Claim 6] The exhaust emission control device of the internal combustion engine according to claim 1 or 
2 which makes this rate small as the control means which control the rate of the Uquefied additive to the 
above-mentioned reducing agent according to an exhaust gas temperature are provided and an exhaust 
gas temperature becomes high. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the exhaust emission control device of an internal 

combustion engine. 

[0002] 

[Description of the Prior Art] If the ratio of an inhalation air content and the fuel (hydrocarbon) supplied 
in the inhalation-of-air path, the combustion chamber, or the flueway is called the air-fiiel ratio of 
exhaust gas, when the air-fuel ratio of exhaust gas is RIN, it is NOx in exhaust gas under existence of 
Hydrocarbon HC. NOx retumed alternatively A catalyst is well-known. This NOx At a catalyst, it is 
NOx, When Hydrocarbon HC and oxygen 02 react into a catalyst, active species is formed and this 
active species is NOx. It is NOx by reacting. It is made to return. Therefore, this NOx A catalyst is used 
and it is NOx, Hydrocarbon HC and oxygen 02 of amount sufficient in exhaust gas in order to retum It 
is necessary to be contained. 

[0003] By the way, it is this NOx, for example. When a catalyst is applied to a Diesel engine, in a Diesel 
engine exhaust gas, it is NOx. Sufficient oxygen 02 for making it retum Although it exists, the amounts 
of Hydrocarbon HC are insufficient a little. Then, it is NOx in order to compensate the insufficiency of 
this hydrocarbon HC. The intemal combustion engine which supplied the reducing agent which consists 
of a liquefied hydrocarbon HC in the engine flueway of the catalyst upstream is well-known (refer to 
JP,4-175417,A). 

[0004] On the other hand, it is NOx when the air- fuel ratio of exhaust gas is RIN. NOx which was 
absorbed, and was absorbed when the air-fiiel ratio of exhaust gas was made rich NOx to emit An 
absorbent is well-known. This NOx NOx contained in exhaust gas when an absorbent is arranged in an 
engine flueway and the air-fuel ratio of exhaust gas is RIN NOx It is absorbed by the absorbent and is 
NOx thus. It can prevent emitting into the open air. However, this NOx There is a limit also in the 
absorptance of an absorbent, therefore it is NOx. It is NOx before the absorptance of an absorbent is 
saturated. An absorbent to NOx It is necessary to make it emit and retum. 

[0005] Then, NOx NOx of an absorbent It is NOx before absorptance is saturated. The reducing agent 
which consists of a liquefied hydrocarbon is suppUed in the engine flueway of the absorbent upstream, 
and it is NOx. The air-fuel ratio of the exhaust gas which flows into an absorbent is made rich, and it is 
NOx by it. An absorbent to NOx NOx emitted while making it emit The intemal combustion engine it 
was made to retum is well-known (refer to PCT international pubUc presentation WO 93/No 07363) 
[0006] 

[Problem(s) to be Solved by the Invention] By the way, NOx It is NOx by the catalyst. It is NOx in 
order to retum good. An absorbent to NOx NOx which was made to emit good and was emitted It is 
NOx about the reducing agent which consists of a Hquefied hydrocarbon in order to retum good. The 
inside of a catalyst, or NOx It is necessary to make it achieve reduction operation with the sufficient 
reducing agent which had to be uniformly distributed in the absorbent and was distributed. However, 
without a reducing agent distributing good, when the reducing agent [ as / in an above-mentioned 
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internal combustion engine ] which only consists of a liquefied hydrocarbon was supplied in the engine 
flueway and gas oil with many carbon numbers especially as a reducing agent etc. is used, while it is 
liquefied, it is NOx. A catalyst or NOx It adheres to an absorbent. It is NOx thus. Good NOx by the 
catalyst A reduction operation or NOx Good NOx from an absorbent There is a problem that a discharge 
reduction operation is not securable. 
[0007] 

[Means for Solving the Problem] In order to solve the above-mentioned trouble, when the air- fuel ratio 
of exhaust gas is RIN according to this invention, it is NOx in exhaust gas under existence of a 
hydrocarbon. NOx which may be retumed alternatively A catalyst is arranged in an engine flueway and 
it is NOx. It is made to add the liquefied additive which turns into a reducing agent from the low polar 
substance of the boiling point rather than a reducing agent in the internal combustion engine which 
supplied the reducing agent which consists of a liquefied hydrocarbon in the engine flueway of the 
catalyst upstream. 

[0008] Moreover, it is NOx, when the air-fuel ratio of exhaust gas is RIN, in order to solve the above- 
mentioned trouble according to this invention. It absorbs. NOx absorbed when the air-fuel ratio of 
exhaust gas became rich NOx to emit An absorbent is arranged in an engine flueway. NOx An absorbent 
to NOx It is NOx when it should emit. It is made to add the liquefied additive which tums into a 
reducing agent from the low polar substance of the boiling point rather than a reducing agent in the 
internal combustion engine which supplied the reducing agent which consists of a liquefied hydrocarbon 
in the engine flueway of the absorbent upstream. 

[0009] Moreover, in order to solve the above-mentioned trouble according to this invention, a reducing 
agent consists of gas oil and a liquefied additive consists of an oxygenated compoimd. Moreover, in 
order to solve the above-mentioned trouble according to this invention, an oxygenated compound 
consists of water or alcohol. Moreover, in order to solve the above-mentioned trouble according to this 
invention, a heating means to heat before supplying a reducing agent and a liquefied additive in an 
engine flueway is provided. 

[0010] Moreover, it is made to make this rate small as the control means which control the rate of the 
liquefied additive to a reducing agent according to an exhaust gas temperature are provided and an 
exhaust gas temperature becomes high, in order to solve the above-mentioned trouble according to this 
invention. 
[0011] 

[Function] The dispersibility of a reducing agent is made to improve in the 1st invention by the liquefied 
additive, and a reducing agent is NOx. It distributes good in a catalyst. The dispersibility of a reducing 
agent is made to improve in the 2nd invention by the liquefied additive, and a reducing agent is NOx. It 
distributes good in an absorbent. 

[0012] In the 3rd invention, while the dispersibility of gas oil is made to improve by the oxygenated 
compound, partial oxidation of the gas oil is carried out. In the 4th invention, while the dispersibihty of 
gas oil is made to improve by water or alcohol, partial oxidation of the gas oil is carried out. In the 5th 
invention, while a reducing agent and a liquefied additive are heated and the dispersibility of a reducing 
agent is made to improve, a reducing agent is disassembled into the hydrocarbon of the number of low 
carbon. 

[0013] The rate of the liquefied additive to a reducing agent is made to decrease in the 6th invention, so 
that an exhaust gas temperature becomes high and the amoimt of heating by exhaust gas heat increases. 
[0014] 

[Example] Drawing 1 shows the case where this invention is applied to a Diesel engine, if drawing 1 is 
referred to — 1 — an engine main part and 2 — a piston and 3 — in an inlet valve and 6, a suction port and 
7 show an exhaust valve and 8 shows [ a combustion chamber and 4 / a fuel injection valve and 5 ] an 
exhaust air port, respectively A suction port 6 is connected with an air cleaner 10 through the 
corresponding inlet manifold 9. On the other hand, the exhaust air port 8 minds an exhaust manifold 1 1 
and an exhaust pipe 12, and is NOx. It connects with the casing 14 which built in the catalyst 13, and is 
NOx. In the exhaust pipe 12 of the catalyst 13 upstream, a temperature sensor 15 and the reducing-agent 
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supply valve 16 are arranged. 

[0015] The reducing-agent supply valve 16 possesses the exhaust nozzle 18 which carries out opening 
into an exhaust pipe 12 into the housing 17, the circle tubiform hole 19 prolonged in the upper part from 
an exhaust nozzle 18, and the glow plug 20 inserted into the circle tubiform hole 19, and the annular 
path 21 is formed between cylinder- like heating vmit 20a of a glow plug 20, and the circle tubiform hole 
19. the soffit section of the annular path 21 is connected with an exhaust nozzle 18 ~ having ~ the 
upper- limit section of the annular path 21 — the reducing-agent input 22 — minding — reducing-agent 
supply — it connects with a conduit 23 this reducing-agent supply — a conduit 23 is connected with the 
reducmg-agent tank 25 and the additive tank 26 through the supply control unit 24, as shown in drawing 
1 Moreover, as shown in drawing 1 , a glow plug 20 is connected to a power supply through a switch 27. 

[0016] An electronic control unit 30 consists of a digital computer, and possesses ROM (read-only 
memory)32, RAM (RAM)33, CPU (microprocessor)34, the input port 35, and the output port 36 which 
were mutually connected by the bidirectional bus 31. A temperature sensor 15 generates the output 
voltage proportional to the exhaust gas temperature which flows the inside of an exhaust pipe 12, and 
this output voltage is inputted into input port 35 through A-D converter 37. Moreover, the load sensor 41 
which generates the output voltage proportional to the amount of trodding of an accelerator pedal 40 is 
formed, and the output voltage of this load sensor 41 is inputted into input port 35 through A-D 
converter 38. Furthermore, the rotational frequency sensor 42 which generates the output pulse showing 
an engine rotational frequency is connected to input port 35. On the other hand, an output port 36 is 
connected to the supply control unit 24 and a switch 27 through the drive circuit 39 which corresponds, 
respectively. 

[0017] It sets in the example shown in drawing 1 , and is NOx. A catalyst 13 consists of a monolithic 
catalyst formed from Cu-zeolite. Since it is a Diesel engine, the internal combustion engine shown in 
drawing 1 is a lot of oxygen 02 in exhaust gas. It is contained. NOx With a catalyst 13, it sets in the 
pore of a zeolite, and is Hydrocarbon HC and oxygen 02 in exhaust gas. Active species is formed by 
reacting (HC+02 -> active species). It sets on Cu ion and is NOx in this active species and exhaust gas. 
It is NOx by reacting. It is retumed (NOx+ active species ->N2+CO+C02). However, the amount of the 
hydrocarbon HC in exhaust gas is NOx. In the example which fully returning runs short of, therefore is 
shown by drawing 1 , in order to compensate this insufficient hydrocarbon HC, a reducing agent is 
continuously supplied from the reducing-agent supply valve 16. 

[0018] However, even if it only suppUes a Hquefied reducing agent in an exhaust pipe 12 in this case, 
this reducing agent is NOx. It does not distribute good in a catalyst 13, but the liquefied additive which 
turns into a liquefied reducing agent from the low polar substance of the boiling point rather than a 
reducing agent is added, and it is made for a reducing agent to distribute in [ whole ] the NOx catalyst 13 
by this invention thus. That is, in drawing 1 , the rate beforehand defined by the supply control unit 24 is 
mixed, and the liquefied reducing agent in the reducing-agent tank 25 and the liquefied additive in the 
additive tank 26 are supplied to the reducing-agent supply valve 16, and, subsequently to in an exhaust 
pipe 12, are supplied from the reducing-agent supply valve 16. As mentioned above, an additive carries 
out evaporation expansion, before, as for some additives [ at least ], the boiling point is supplied to a low 
sake from the reducing-agent supply valve 16 compared with a reducing agent, and before a liquefied 
reducing agent is supplied by the evaporation swelling of this additive from the reducing-agent supply 
valve 16, it is divided fmely. Consequently, it is NOx, where the reducing agent which blew off since 
the liquefied reducing agent was spouted in the state where it was finely divided from the reducing-agent 
supply valve 16 was uniformly distributed in the exhaust pipe 12 and this reducing agent is distributed 
good thus. It is sent in in a catalyst 13. Consequently, NOx Since active species is formed in all the 
fields of a catalyst 13, it is NOx. It will be retumed good. 

[0019] In addition, in the example shown in drawing 1 , when a reducing agent should be suppUed, a 
glow plug 20 is heated. It is NOx in order for an additive to carry out evaporation expansion nearly 
completely in response to heat while flowing the inside of the annular path 21 ( drawing 2 ) of the 
circumference of glow-plug heating unit 20a, and for a reducing agent to become gas-like thus, if a glow 
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plug 20 is heated, and to spout from an exhaust nozzle 18. The dispersibility of the reducing agent to a 
catalyst 13 becomes still better. In addition, a reducing agent will be disassembled into the hydrocarbon 
HC with few carbon numbers if a reducing agent is heated with a glow plug 20 in this way. 
Hydrocarbon HC is NOx while dispersibility improves so that a carbon number decreases. It is NOx, if 
the receiving reducing power becomes strong, therefore a reducing agent is heated with a glow plug 20. 
A reduction operation will improve. 

[0020] Moreover, in the example by this invention, gas oil is used as a reducing agent and the 
oxygenated compound which consists of water or alcohol as a liquefied additive is used. If such an 
oxygenated compound is used as a liquefied additive, in the annular path 21, partial oxidation of the gas 
oil may be carried out by the oxygen in this oxygenated additive, and, as a result, active species may be 
formed of it. When gas oil is heated especially with the glow plug 20, possibility that active species will 
be formed becomes quite high. Therefore, it is NOx if an oxygenated compound is used as a liquefied 
additive. A reduction operation can be promoted. 

[0021] The amount of the optimal reducing agent which the amount of the hydrocarbon HC in the 
exhaust gas discharged by the engine should change according to an engine's operational status, 
therefore should be suppUed from the reducing-agent supply valve 16 also changes according to an 
engine's operational status. The amount Q of the optimal reducing agent which should be supplied from 
this reducing-agent supply valve 16 is beforehand calculated by experiment, and this optimal amount Q 
of reducing agents is beforehand memorized in ROM32 in the form of a map as shown in drawing 3 as 
the amount L of trodding of an accelerator pedal 40, and a fiinction of the engine rotational frequency N. 

[0022] Drawing 4 shows the supply control routine of a reducing agent, and this routine is performed by 
the interruption for every fixed time. Reference of drawing 4 distinguishes whether the conditions which 
should supply a reducing agent in Step 100 first are satisfied. When the conditions which should supply 
a reducing agent are satisfied, progress to Step 101 and the supply control unit 24 is made to operate, 
and the liquefied additive of the rate beforehand defined to the reducing agent of the amount Q shown in 
drawing 3 and this amount Q is supplied in an exhaust pipe 12 from the reducing-agent supply valve 16. 
Subsequently, in Step 102, power is suppHed to a glow plug 20. 

[0023] Another example of the reducing-agent supply valve 16 is shown in drawing 5 . In addition, in 
this example, the same sign shows the same component as drawing 2 . Reference of drawing 5 prepares 
reducing-agent input 22a and additive input 22b which carry out opening in the annular path 21 in the 
both sides of glow-plug heating unit 20a in this example, reducing-agent input 22a — reducing-agent 
supply ~ it connects with the reducing-agent tank 25 through conduit 23a and supply control unit 24a - 
having - additive input 22b - additive supply - it connects with the additive tank 26 through conduit 
23b and supply control unit 24b Each supply control units 24a and 24b are controlled based on the 
output signal of the electronic control unit 30 shown in drawing 1 , and the same electronic control imit, 
and the liquefied additive of the rate beforehand defined to the reducing agent of the amount Q shown in 
drawing 3 and this amount Q is suppUed from the reducing-agent supply valve 16. In addition, it is made 
for a reducing agent and a liquefied additive to be mixed within the reducing-agent supply valve 16 in 
this example. 

[0024] Drawing 6 and drawing 7 show the example to which it was made to change the rate of the 
amount of supply of the liquefied additive to the amount of supply of a reducing agent according to an 
exhaust gas temperature using the reducing-agent supply valve 16 shown in drawing 5 . That is, if an 
exhaust gas temperature becomes high, the reducing agent which blew off from the reducing-agent 
supply valve 16 is evaporated in response to the powerful heating operation by exhaust gas, and since it 
is made to decompose into the hydrocarbon HC of the number of low carbon, its dififusibility will 
improve. Therefore, when an exhaust gas temperature becomes high, even if it decreases the amount of 
supply of a liquefied additive, it is NOx about a reducing agent. The catalyst 13 whole can be made to 
diffiise good. Then, in this example, it is made to make small the rate K of the amount of supply of the 
liquefied additive to the amount of supply of a reducing agent as are shown in drawing 6 , and exhaust 
gas temperature T becomes high. 
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[0025] Drawing 7 shows the reducing-agent supply control routine at the time of making it change the 
supply rate of a reducing agent according to exhaust gas temperature T, and this routine is performed by 
the interruption for every fixed time. Reference of drawing 7 distinguishes whether the conditions which 
should supply a reducing agent in Step 200 first are satisfied. When the conditions which should supply 
a reducing agent are satisfied, it is controlled by reducing-agent supply control unit 24a to become the 
amount Q with which progress to Step 201 and the amount of supply of a reducing agent is indicated to 
be to drawing 3 . Subsequently, by carrying out the multiplication of the additive supply rate K shown in 
the reducing-agent amount of supply Q shown in drawing 3 at Step 202, and drawing 6 , the additive 
amount of supply W (=K-Q) is computed, and at continuing Step 203, it is controlled by additive supply 
control unit 24b so that the additive amount of supply is set to W. Subsequently, at Step 204, power is 
supplied to a glow plug 20. 

[0026] Next, it sets to drawing 1 and is NOx. It replaces with a catalyst and is NOx. The case where an 
absorbent is used is explained. This NOx An absorbent makes an alumina support and at least one 
chosen from an alkaline earth like Potassium K, Sodium Na, Lithium Li, alkali metal like Caesium Cs, 
Barium Ba, and Calcium calcium. Lanthanum La, and rare earth like Yttrium Y and noble metals like 
Platinum Pt are supported on this support. This NOx An absorbent is NOx. It is NOx when the air-fuel 
ratio of the exhaust gas which flows into an absorbent is RIN. NOx which was absorbed, and was 
absorbed when the oxygen density in exhaust gas fell NOx to emit An absorption/emission action is 
performed. It usually sets to all operational status, and the excess air factor's average air-fuel ratio in 1.0 
or more [ 3 ], i.e., a combustion chamber, is made to bum in the state of RIN in a Diesel engine as 
shown in drawing 1 . Therefore, NOx discharged at this time NOx It will be absorbed by the absorbent. 
[0027] Above-mentioned NOx It will be this NOx if an absorbent is arranged in an engine flueway. An 
absorbent is actually NOx. Although an absorption/emission action is performed, there is also a portion 
which is not clear about the detailed mechanism of this absorption/emission action. However, it is 
thought that this absorption/emission action is performed by the mechanism as shown in drawing 8 . 
Next, it becomes the same mechanism, even if it uses other noble metals, alkali metal, an alkaline earth, 
and rare earth, although this mechanism is explained taking the case of the case where Platinum Pt and 
Barium Ba are made to support, on support. 

[0028] That is, it is 02, as a lot of oxygen exists in exhaust gas in a Diesel engine and these oxygen 02 
is shown in drawing 8 (A). - Or it adheres to the front face of Platinum Pt in the form of 02-. on the 
other hand - NO in exhaust gas ~ the front-face top of Platinum Pt - 02- or 02- reacting - N02 It 
becomes (2 NCH-02 ->2N02). Subsequently, generated N02 A part is a nitrate ion N03, as shown in 
drawing 8 (A), being absorbed in an absorbent and combining with a barium oxide BaO oxidizing on 
Platinum Pt. - It is spread in an absorbent in a form. Thus, NOx NOx It is absorbed in an absorbent. In 
addition, it does in this way and NOx is NOx. It is NOx although absorbed by the absorbent. There is a 
limit in the absorptance of an absorbent, therefore it is NOx. It is a certain grade NOx to an absorbent. It 
is NOx when absorbed. An absorbent to NOx It is necessary to make it emit. 

[0029] By the way, this NOx The oxygen density in exhaust gas falls in an absorbent, and it is N02. 
When the amount of generation falls, a reaction progresses to an opposite direction (N03->N02), and it 
is the nitrate ion N03 in an absorbent thus. - N02 It is emitted from an absorbent in a form. That is, it is 
NOx if the oxygen density in exhaust gas falls. An absorbent to NOx It will be emitted. Therefore, the 
oxygen density in exhaust gas is reduced in this example, the air-fuel ratio of exhaust gas is made rich, 
and it is NOx at the time of a parenthesis. NOx emitted from an absorbent In order to return, as shown in 
drawing 9 , a reducing agent is periodically supplied from the reducing-agent supply valve 16. That is, 
when a reducing agent HC, i.e., a hydrocarbon, is supplied from the reducing-agent supply valve 16, as 
this hydrocarbon HC is shown in drawing 8 (B), it is 02 of Platinum Pt. - Or you react immediately with 
02- and it is made to oxidize. 02- on Platinum Pt or - if 02- decreases - 02 of the circumference 02- 
or the form of 02- Platinum Pt top ~ adhering - Platinum Pt top - 02- or - if 02- adheres - this 02- 
Or 02- reacts with Hydrocarbon HC immediately, and Hydrocarbon HC is made to oxidize to it. 
Therefore, if Hydrocarbon HC is supplied from the reducing-agent supply valve 16, the oxygen density 
in exhaust gas will fall rapidly. 
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[0030] on the other hand — the oxygen density in exhaust gas - falling — 02- on Platinum Pt or the 
direction of if 02- decreases (N03— >N02) — a reaction - progressing ~ thus — an absorbent to N02 It 
will be emitted. This N02 You react with Hydrocarbon HC and it is made to return. Thus, it is N02 on 
the front face of Platinum Pt. When it stops existing, it is N02 from an absorbent to the degree from a 
degree. It is emitted. Therefore, if Hydrocarbon HC is supplied from the reducing-agent supply valve 16, 
it is NOx to the inside of a short time. An absorbent to NOx NOx which was emitted and was moreover 
emitted at this time It is made to return. 

[0031] The liquefied additive which turns into a reducing agent from a polar substance also in this 
example is added. That is, it also sets in this example and is NOx. It is NOx to the fitness from an 
absorbent. NOx to which it was made to emit and the parenthesis was emitted It is NOx in order to 
retum good. It is desirable to distribute a reducing agent good to the whole absorbent, and to 
disassemble a reducing agent into the hydrocarbon HC of the number of low carbon as much as 
possible. Therefore, it is NOx by adding a liquefied additive to a reducing agent as mentioned above 
also in this example. Good NOx from an absorbent A discharge reduction operation can be secured. 
[0032] 

[Effect of the Invention] It is NOx by adding the liquefied additive which turns into a reducing agent 
from the low polar substance of the boiling point rather than a reducing agent. Good NOx by the catalyst 
A reduction operation can be secured and it is good NOx from a NOx absorbent. A discharge reduction 
operation is securable. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art] If the ratio of an inhalation air content and the fuel (hydrocarbon) supplied 
in the inhalation-of-air path, the combustion chamber, or the flueway is called the air-fuel ratio of 
exhaust gas, when the air- fuel ratio of exhaust gas is RIN, it is NOx in exhaust gas under existence of 
Hydrocarbon HC. NOx returned alternatively A catalyst is well-known. This NOx At a catalyst, it is 
NOx. When Hydrocarbon HC and oxygen 02 react into a catalyst, active species is formed and this 
active species is NOx. It is NOx by reacting. It is made to retum. Therefore, this NOx A catalyst is used 
and it is NOx. Hydrocarbon HC and oxygen 02 of amount sufficient in exhaust gas in order to retum It 
is necessary to be contained. 

[0003] By the way, it is this NOx, for example. When a catalyst is applied to a Diesel engine, in a Diesel 
engine exhaust gas, it is NOx. Sufficient oxygen 02 for making it retum Although it exists, the amounts 
of Hydrocarbon HC are insufficient a little. Then, it is NOx in order to compensate the insufficiency of 
this hydrocarbon HC. The internal combustion engine which supplied the reducing agent which consists 
of a liquefied hydrocarbon HC in the engine flueway of the catalyst upstream is well-known (refer to 
JP,4-175417,A). 

[0004] On the other hand, it is NOx when the air-fuel ratio of exhaust gas is RIN. NOx which was 
absorbed, and was absorbed when the air-fuel ratio of exhaust gas was made rich NOx to emit An 
absorbent is well-known. This NOx NOx contained in exhaust gas when an absorbent is arranged in an 
engine flueway and the air-fuel ratio of exhaust gas is RIN NOx It is absorbed by the absorbent and is 
NOx thus. It can prevent emitting into the open air. However, this NOx There is a limit also in the 
absorptance of an absorbent, therefore it is NOx. It is NOx before the absorptance of an absorbent is 
saturated. An absorbent to NOx It is necessary to make it emit and retum. 

[0005] Then, NOx NOx of an absorbent It is NOx before absorptance is saturated. The reducing agent 
which consists of a liquefied hydrocarbon is supplied in the engine flueway of the absorbent upstream, 
and it is NOx. The air-fuel ratio of the exhaust gas which flows into an absorbent is made rich, and it is 
NOx by it. An absorbent to NOx NOx emitted while making it emit The internal combustion engine it 
was made to retum is well-known (refer to PCT intemational public presentation WO 93/No. 07363). 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the general drawing of a Diesel engine. 

[Drawing 2] It is the expansion side cross section of a reducing-agent supply valve. 
[Drawing 3] It is drawing showing the map of the reducing-agent amount of supply. 
[Drawing 4] It is a flow chart for controlling supply of a reducing agent. 

[Drawing 5] It is the expansion side cross section showing example with an another reducing-agent 
supply valve. 

[Drawing 6 ] It is drawing showing the supply rate K of an additive. 
[Drawing 7 ] It is a flow chart for controlling supply of a reducing agent. 
[Drawing 8] NOx It is drawing for explaining an absorption/emission action. 
[Drawing 9] It is drawing showing the timing of reducing-agent supply. 
[Description of Notations] 
13 - NOx Catalyst 
16 — Reducing-agent supply valve 
20 - Glow plug 

24, 24a, 24b - Supply control unit 
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DRAWINGS 
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[Drawing 2] 
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[Drawing 5] 



ht1p://www4.ipdl jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



7/17/2003 



Page 3 of 4 



T 
25 



2^' 



23a' 



1 



i 



N .22b 




-24b 



.23b 



vii^--20Q 



12 



YB 



[Drawin g 6] 



FDrawin p 7] 




K201 



I W ^ K ' Q 1 ^ 



202 



FDrawing 8] 



http://www4jpdljpo.gojp/cgi-bin/tran_web_cgi_ejje 



7/17/2003 



Page 4 of 4 



(A) 



(B) 



.NOx 




[Drawing 9] 
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